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(54) KOHCTPYKUH^ 3AB0R CKBAXUHbl 

(57) M306peTeMWe OTHOCMTCfl K KOHCTpyKUUM 

CKBaxcMHU. Ue/ib - yMenbiueHMe TpyAOCMKO- 
CTM pa6oT. nocne 6ypeHM« CKBaxcuHW ao 
KpOB/iM npOAYKTMBHoro o6beKTa 4 cnycKaK)T 
3Kcn/iyaT3UMOHHy»o KonoHHy 1 w ueMeHTupy 
K>T ee. JXanee ocymecTBnniOT OypeHne npo- 
AYKTMBHoro o6beKTa 4 AonoioM. AMaMeip 
KOToporo MCHbUje BHyTpeHHero AMaMcrpa 
3Kcn/iyaTaunoHMOi;* ko/iohhw 1. nocne Mero 
pacuiMpAiOT ee pasABMXHWMM paduupwre 
n«MM. Bbino/iHuiOT pa6oTbi no M3MepeHnio 
<l)aKTMHecKoro AwaMeipa ciBO/ia CKeaxuHw. 
Co6MpaiOT neptopvipoBaHHyio o6caAMyK) ko- 
noHHy (nOK) Tpy6 3 m3 Mcra/i/ia c naM«Tbio 
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MerpoM. paBMbiM AwaMeipy paciuupcHHoro 
cieona CKDOxnHw. vi BHyTpCMUMM /itinMeTpoM 
eonbiue onyTpeHHero fluaMerpa aKcnnyntaqii- 
OHMOii K0/iOHHi,i. riepcA cnycKOM b CKnaMiiuy 



nOK 3 f»pvvui»OT a>opMv c noMCpCMiibiMii pa3- 
Mepofit'. o6ecnCMtioniOtniiMit cnoGonMbin 
cnyCK cc n nuTcpJjnn 30/ieroMnn npoAyKTuoHO- 
ro oGbCKta 1. B 3tom nMTepoane nOK 3 norpe- 
eaiOT /lo DOCCTaHOo/ieniin it)opMi>i. 4 un. 



WaoGperenne othocutca k MC<l)Tcra30A0- 
6wMe w MOJKCT 6uTb ucno/»b30oaMO npn ctpo- 
MTenbCTse cKsaxMM. 

H30CCTM3 KOHCTpyKUllfl 3a60« CKOa>KHHbl. 

DKnK)4.3ioma« SKcnnyaiauiiOHHyio KonoMMy. 
cnyiucMHyK) AO xpoo/in npOAyKTvioiioro oDbeK- 
13. notatiHYK) KonoHny c ncp4>opiipoDaMHbiMn 
OTeepcTviflMii (lucnuMii). ycTanoBneMHyK) npo- 
TMB npoAyKTHDitorooGbCKTa. npn 3T0M iiapyx- 
Hbiii Annf^^^Tp noTOi'iMOM KonoMHw Menbiue 
AH3M**Tp;i CTOo/ia CKnaiKi-Hbt. a nocncAHUvi 
Mesibiuo 3nyTpcMM'?ro A^^^^^^Tpa aKcnnyaia- 

Or-r-ir:, r jx^*'^^'^ KOHcrpyKumi 336oa 
anyTpeMMuv: ;x^^<\t>^<':Jf) noianMon ncp4'Opiipo- 
aaHHOii KOfiOHHbi cvmecTBenMO Mcubujc Biiyr- 
DCH^jro A^aMCTpa 3Kcn/iy3TaunoHHOM 
KcnoHHw MToonpeAen«eT imaKyionpoAyKTMB- 
H^/^'Tb CKfin:Kiinu u saTpyminoT ec o6cny)Knna- 

Hn/^ivr.m /.o.'bu^^noro 3.'»30pa Aao/ie- 
line creiiKy CK0.3:<tiMH o iipoucccc cc 3kc- 
rj-.a auvn- yMCMbiuaeTCP h CO opcMeHCM 
npiicrno/^bHOfl 30!<a c.<ca>HiiMbi pD3pyujaeTc«. 
noc.-^OAHee .aKjr.c npnBoanT k pa3pyiuCHHio 
ncTaiiMoii KOnOHHu. 

hlaiiOonee 6/iii3Ka k npcAnaraeMovi kohct- 
pyKm/*^^ CKoaxnHb* DK,nK)MaK)iuOfl aKcnnyaia- 
anOHM/O KO/iOHHy. cnymeHHyK) AO Kpoonu 
npoAyKTttaHoroo6beKTa.p3cujppet!MbivicTBO/i 
CKD3)Kiiiiu B MHTcpBonc 3aneraH;i« npoAyx* 
TuoMoro o6bCKTa. noiawHyjc nep4»opvipoBaM- 
HyK) KOnOHHy oocoAHbix ipyfv ycTaiionnenHyK) 
npOTnoMHtepoana 3a/ier3Hvifl npoAyxTUBHoro 
o6bCKTa, npti 3T0M A/iJ' npCAY'ipe^ACHnq pa3- 
pyujeHMfl nnacia KC/ibucBoe npocipaHCtoo 2a 
noTawHOM KonoHHOw HaGnBawT rpaaiiMMO- 
necsanbiM <^n/lbTpOM. HsnecTnan KOMcrpyK- 
uufl cKoaxiiMbi oOnaAaeT cAeAyK)mMMn 
HeAOCiaTKaMw: oucoKa ipyAoeMKOCTb pa6oT 
no C03A3HiiK) rpaBUMHO-necHaHoro (l)vinbTpa: 
n3 Mepe aKcn/iyaTaumi rpaBvnnio-nccMafibii?i 
<p\^nh^Q 3a6nB3CTCfl n npoAVKTuoHOCTb ckb3- 
xviHbi yMetibiuaeTCJ*: Ma/iwii A^^aMerp noTan- 
HOM KonoHMbi onpCAcnncT niOKyK) 
npoAyKTMBHOCTb CKBajKMHW v\ 3aTpyA"«eT ee 
o6cny)KHBaHvie ii 3KCnnyaTnuii»0. 

Ue/ib n305peTeHii3 - yMCMbtucHMc ipy^io- 

MOCTVt CKBaMMHbl. 



yKa33HHafl uenb AOCTuracicn tcm, mto b 

KOMCTpyKUini CKBa)KMMbl, OK/lMD'-aJOmeiTl 3KC- 

nnyaTautioHHyio KOAOHHy, cnymeMHyK) AO 
KpoBnii npoAyKTHDHoro oSbeKta. paciunpeH- 
5 HUM CTDOA cKBaxMHbi B MHTcpoa/ic 3aneraHM« 
npoAyKTMBHoro oSbCKTa. nep't>opMpoBaHHyio 
KonoHny. ycTaMOBncHHyK) nporiin iiHiepBana 
aanerannfl npoAyKTHDHoro oObeKia. nep(t)Opn- 
pooaHnaji KonoHHa o6caAHbix rpyO obino/iHeHa 
10 M3 Meranna c naM«TbK), BOCCTaHaB/ineaioiuert 
nepooHaMa/ibHyio (t)opMy noc/ic cnycKa ee o 
iiHiepoan KpenneHH9» npuMCM Hapy)KHbui a"* 
dMerp neptpopMpoBaMHOM KonoHHw oGcaAHbix 
Tpy6 ncpn0H3ManbH0M unnMHAp^'JecKOvi <t>op- 
15 Mw paoeM AviaMcipy ciBona CKBa>KMHbi. a BHyi- 
peHHUM AMBMCTp 6onbiue BHyTpenHero 
AiiaMCTpa 3KcnnyaTauM0MH0w KO/iOHHbi. 

npHHUnn Aei^fCTeiifl weranna c naM«TbKD 
33KnK)MaeTcn b cneAyK)uieM. 
20 M3BecTH0. MTO viMCtCTcn Mera/i/iMMecKwe 
cnnaobi. y Koropbix neynpyrne AC^^OPMauMM 
no/iHCCTbKJ B0CCTaHaB/iMDa»OTCfl npvi chathm 
narpyaKM vinn HarpCBa. i.e. Merann. "BcnoMn- 
Ha«". npiio6peTaeT npewHioK) '^opMy. 3to ad- 
25 r«PMue. G6H3py>KeHH0e bo Mnorux muctwx 
Meiannax, cn/iaB3x h MeTa/inMHCCicvix komoo- 
3tiMM«x. HasbieaeTcn 3ft)ct)eKT0M naMflin <t>op- 

Mbl. 

H3 4>nr, 1 npeACTaBnena cxcMaTn^ecKvi 
30 npCA'iaraeMan KOHCTpyKUMw 3a6on cKBaxuHw; 
na (t)nr. 2 - cCHCHne A-A na 4)Mr. 1 : na r^n**. 3 - 
ACtJopMnpoBaMHaff nepeA cnycxoM b CKsaxn- 
My noiariHaq KonoHHa: na ^^Mr. 4 - ceMCHne B-B 
Ha (t)Mr. 3 (HanGonbuiMvi A^aMCip noncpCMHoro 
35 ceMCHun A^^op'-^^POBanHOM KonoH^'bi MCiib- 
uie BHyrpeMHero Aw^^^CTpa aKcnnyaraunOM- 

H0l?l KO/lOHHbl). 

KoHCTpyKUMR 3a6on crno^wnhi BK/i»OHaeT 
3Kcn/]yaTauMOHHyio Kononny 1. pacmwpeMHbiti 
40 cTBon 2 CKBa>KHHbi B HHTcpsanc 33ncraHMP 
npOAyKTuoHoro oSbeKia 4 m nep1)QpwpoeaH- 
MyKD KOnoHHy 3 o6caAHbix Tpy6- 

riocne 6ypeMiiq CKBaxuHw ao xponnn npo- 
;;yKninHoro oGbexra 4 cnycxaiOT axcnnyaia- 
45 ui/iOHHyK) KonoHMy 1 n hcmcm TiipyK)i ce. 
flanee ocymccTBnniOT OypcHnc npoAy^^TuoMO- 
ro o6bCKTa 4 ao/iotom. AiiOMerp KO?oporo 

MCMbiue BHyTpCMMefO At^ar-iCipa 3KCMny3Ta' 

unOHMOii KO/iOHHw 1. nocno Mcro paciiinpqK)T 

50 cro pa3Aou>:nLiMn paciutipitTcnHMH. Buno/^- 
H«K)T paGorw no u3MCpciniK) <|>nKTiiMeCKoro 
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(J)OpiipooaHHyiO o0c.3/\HyK) Kcnonny 3 ipyS ii3 
neTanna c naMAibK) un/inH/ipn^ecKow <{)opMb4 
c Hapy>KHbiM AnaMcrpoM, paonbiM AnnMeipy 
paciiJupeHHorocioo.na CKGa>KHMM. HepeAcny- 

CKOM 0 CK03)KHHy nepft)OpMpOBaHH0M KO/lOHHe 

3 npuflciKDT <t)OpMy c nonepeMUbiMn paaMepa- 
Mi!. o5ecne4MBaK)miiMii CDo6oflHbiM cnycK ec 
D luncpoan oannraHns npoflyKTwoMoro o6beK- 
Ta ^. C nowombK) DneKTpoMarpeoaTenfl m/im 
npyniM nyTGM ocymecTonjiMDT Harpee CTep)KHn 
c naMPTbK) AO pacHeTHOft TeMneparypbi. Rpn 
3T0M cTcpxcHb c naMPTbK) eoccTaMaennBacT 
C50*o nepooHaMa/ibfiyio <l)OpMy. 

n p n M e p. BypeHiie noA 3KcniiyaTau«0M- 
Hy»OKonoHHyAor/iy6nHbi2COOMOcyuiecTB/iniOT 
AonoTOM0 215.9 mm. Ha yKaaaHnyKD r/iy6iiHy 
cn/CKa»or 3?'cnnyarauviOHHyK> KonoHHy m3 

Tpy5 0 163 MM C TOniMMHOM 10 MM M UCMeH- 

TvipyfOT. 3a/ieraKDuiiiM niixe npoAyKTusHbivi 
oObCKT paaGypMBaKDT AonoroM 0 145 mm ao 
npocKTMOvi rny5nHbi 2020 m. aareM ctbo/i 
CKsa^KUHbi pacujnpfliOT paaABMXHWMM pac- 
ujiiptufMRMn AO A^^OMeipa 0 250 mm. I/I3 
Meranna c naM5» 1 biO i43roT3RnMea»OT nepc^opn- 
pooaHHyK) KO/iOMny AnuMQM L=-'22 M n pasMC- 
P3M11 di-148 MM. d2=250 mm. Ko/iOHHy 
Ae<l'0pMiipy»OT. nptiASO nonepCMHOMy npo«t)- 
•i/iK) oi'A <T'^'''- ^ Man5onbujMM Av^aMetpoM 
noncpeMHoro cCMCiuifl d3= 1 ^0 mm. ^lO o6ecne- 
HiioacT KO/ibuenon aaaop. paHUbiii 4 mm. c 
GMyipeHHiiM An^McrpoM 3Kcn/iyaTauM0MM0M 
KO/»o»iHbi MM u. c/ieAOB3TenbMO. cb66oa- 
ny»0 TpGHcnopTupODKy noraCiHofi K.o/iOHHbi B 
MHiepBa/i 3a/ieratinn nponyK^^^BuofO oSbCKra. 
CnycKatOT Ae<l»opMnponaHMy»o KO/ionHy Ma 
Ka5cne 0 CKBO>KitMy ao yfiopa c ec 3a6oeM. 
BK/i»o'ta»OT cuciGMy ^.neKTpoHorpeoa. Hoc/ie 
BbiAep>«»':i 0 TCHCHiie onppAencMHoro speMe- 
Mn noTatiHa» KonoHHa BoccTaHasnnBaeT cbok) 
nepBOMaMa/ibHyK) m^nnHApn^eCKyio *l>opMy c 
Mapy>:HbiM aucImctpom 250 mm. 

3K0M0MimecKaa 3.v t)CKTnDnocTb or ohca- 



HunonpeAe/ifleTcw AO»io/»MnicnbMWM ACOiuoM 
CKBaxMMbJ. no <})opMy/ie /I»on»oii AeftuT cKP.a- 
>KviMw Q oGpaiHO npof)opiinoHane>< Haiy- 
panbHOMy norapH(J)My orHOUjeHnvi paA^^yca 
5 KOHTypa HMTaHMfl (RO n paAwyca cxaaxuHbi 
(rc), H3 oCHOoaHMM Mcro npon3BOAMTe/ibH6cTb 
CK6a)KiiHhi c yBenvmeHHbiM paAwycoM rc% npn 
npoMMx paBHWx yc/iOBUflx onpcAenneiCfl eu- 

paXCMMCM 

10 

In — 

15 

npHHUMaw R.c=200 M. rc=0.145 m. no/iy^a- 
iotQi"0.08Q. 

TaKMM o6pa30M. AOCTuraercw yBennHCHMe 
npoii3BOAMTe/ibHOCTM 33 cmct peanM3aunn 
npeAnaracMoro TexHviMCCKOro pemeMvifl. 

OopMyna MaoSpereHUfl 
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KoMCTpyKUua 3a5o5» CKsaxuHw. BKn>OMaK)- 
man 3KcnnyaTauviOHHy»o KO/^OMny. cnyiuen- 
MyK) AO KpoB/it^ npoAy»<^w8Horo oSbCKra. 
pacujupeMMbiM CTBO/I CKsaxuHbi B MHTepaa/ie 
3a/ieraHi4n npOAVXTuBMoro o6beKTa. ncp(t)OpM- 
poBaHHYK) KonoHHy o6caAHbix Tpy6. yciaHOB- 
neHHyio npOTiiB nHTepaana aancraHwia 
npOAYKTUBMoro oBbCKTa. oTnnMa»oiMan- 
c J? TCM. MTj. c ue/ibK) yMeHbiueMHH ipyAOCM- 
KOCTM paSoT M yBennMeMUR npon3B0A»^T^c/ibHO- 
CTM cKBaxwHbi. nept|)OpnpoBaHHafl KO/iOHna 
oecaAHWx Tpy6 BbmonMena 113 Meran/ia c na- 
MflTbK). BOccTaHaa/iMBaioiueM nepBOnaManb- 
HyK) <t>opMy noc/ie cnycKa b liHrepBan 
KpenncHUfl. npuMCM Hapy)«Hbii?i Ana^etp nep- 
<t)opMpoBaMMOi;^ KonoMMW oBcaAHwx Tpy6 nep- 

B0H3Ma/1bH0M MM/IHHApMHeCKOVl <t)OpMbl paBCH 

AnaMerpy CTBO/)a cKBa)KiiHu. a sHyTpeHMMk^ 
AwaMCTp 6o/ibiije BHyTpeHHcro AwaMcrpa 3kc- 
nnyaraunoHHOM ko/iohhw. 

45 



35 



BEST AVAILABLE CX>PV 



1730429 




33K33 1503 Tiipa)K noAnwcHoe 

BHUHni/l rocynapcTBeHHoro KOMHTcra no ii3o6peTeHH«M m otkpwtmpm npw TKHT CCCP 
113035. MocKaa. )K-35, PayiucKan naG.. 4/5 



npovi3BOflCTBCHHOn3AaTenbCKMfi »cOM5nMaT "paTeHT", r. YxropoA. yn farapviHa. 101 



[state seal] Union of Soviet Socialist 

Republics 
USSR State Comnnittee 
on Inventions and Discoveries 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(19)SIJ on 1730429 

(51)5 E 21 B 33/13. 43/10 



Al 



1 

[1st page] 

(21) 4691069/03 

(22) May 12, 1989 

(46) April 30, 1992, Bulletin No, 16 

(71) Turkmen State Scientific-Research 
and Planning Institute of the Oil Industry, 
TurkmenNDPIneft 

(72) R. A. Allakhverdiev and R. T. 

Eganyants 

(53) 622.245.42 (088.8) 
(56) Technology for Designing 
Construction of an Open Well 
Bottomhole, RD-39.2-13 19-85. 

M.: Minnefteprom, Moscow 1985, p. 4, 
Fig. 6. 

Technique and Technology for 
Well Injection in Unstable Reservoirs 
M.: Nedra, Moscow 1979, pp. 2-5. 



[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, Ist page] 
[see Russian original for figure] 
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Fig. 1 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — ^borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation diflScult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 



1730429 
4 



The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforate casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is knov/n that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers'' and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig, 1 ; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 nun. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r^), based on which the well 
productivity, with an increase in the radius r^i and all other conditions being equal, is 
determined by the expression 




[sic- one of the ry^i should be ryy] 

Assuming Rb = 200 m, = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distingtdshed by the fact thai^ with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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Fig. 2 
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[see Russian original 
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